1/2 y<—is 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-097856 
(43)Date of publication of application : 07.04.2000 



1 

(51)Int.CI. 




601 N 21/47 




r .... 

(21 Application number 


10-271087 


(71)Applicant : 


NIPPON TELEGR & TELEPH CORP 






<NTT> 








ANDO ELECTRIC CO LTD 








NTT ELECTORNICS CORP 


(22)Date of filing : 


25.09.1998 


(72)Inventor : 


TAKADA KAZUMASA 






MORI TORU 








HORIGUCHI MASAHARU 



(54) POLARIZATION-INDEPENDENT REFLECTOMETRY, AND POLARIZATION-INDEPENDENT 
REFLECTOMETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To measure a reflectance 
distribution for a measured optical circuit without 
regulating a polarization condition in local light emission. 
SOLUTION: When light emitted from a light source 1 is 
branched by an optical fiber coupler 2 to make one of 
the branched lights incident into measured light module 
3 as measured light, and when the other is associated 
with reflected light from the module 3 by an optical fiber 
coupler 21 to interfere with it after group delay is 
imparted to the other as local emitted light by an optical 
fiber delay line 5, a reflector 25 or the like, beat signals 
are generated with respective polarization rotational 
angles using a polarization rotation angle optical module 
100 comprising a polarizer and a polarization rotating 
device for rotating optionally a polarized condition from 
0° to 90° , and intensities of them are summed up to 
measure reflected light power irrespective of the 
polarized conditions of the local emitted light and 
reflected light. 
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Ot©W, 3 U * — hffl L/>X3 1 iTt^T-f A'iiJgiR 

^moawsfc «au < 30 

3t7r-f A*^9 2 l<Z)Att#-h2 1 - 1 
hyt7 7-f/m-?7 2 CDX»#- h 2 - 2 &0>|HMP©W 

cDffi&W— h 2 - 3 i»J^^v^-;U3 i<DFp1) £ 

[0 0 4 7] 0 5^S4IC^b7t{iiS[Hl^ffl7t: c E:> r ^- 
JH 0.0CDSB1 COft#:^J^^-rt)OT, Elf, 10 1, 
1 0 2H7tVr<Atf ytfr—fr* 111, 112U3 40 
IM— hfflUVX. 113*4<J1^, 114H777T 
— Elte*^ 115^-fJk 1 1 6^3^JH 1 5^ 
(Dtt8itSSHHl"?"£>3 > ha — 7T&£„ 

[0 0 4 8] 3t^7>f Atf yif7— )V 1 0 1 *>S<Z>ttl# 
7fctea'J*-hffl^>Xl 1 1 T•¥^ : rfc:--A^C^2n 
£o £0>Wre— A<0fif5tflH4O. lTSSSHi5t"C& 
<5<£>T, 7tA*7 — (B^nWHJlH 2 - 1 13£:5ii®T^ ii 

Ali7 7 ^-IhHE-? 1 1 4Srfg»Lfc«, a»J*-h 50 
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mi/>Xl l 2 (c«kO«3t'StiT^7r< At: vifr— 
;n o 2i::ASt-r*. 

[0 0 4 9] d^T\ 7 7 7f-0e* : f 1 1 4£®D 
#<n-OH 1 5l::«iSffi£»t2&^<h* ifi«(13tttt(B3t 
f 1 l 3SaiSUfciti»ii3tt«)**"Cit7r-f/te!yy 

;n o 2icA&f-T£<, n-r;n 1 5(cn> 
i i 6frt>mm&fM-T£. 7 7 7f-[s]g*f i i 4<d 

9 0° ime-rsctd^^strntf. =k;h 15^ 

*77<Atr7yrHH 0 2lCA^-r^>filSfii7tC0^ 
fp]£<9 = 0° ^0 = 90° iZT&Ziitfl-C&Zo 

[0050] m4\z7jkL,ttf&9i<Dmi<D&m<Dmm\z 
effljfrt^— ;n 0 0 tjt^ 7 5 t<z>H»c 

1 / 2 1 / 4 6«JdcSn*<Hifta > 

hD — 5S:K«U ^n^CD^gKCDIilteA^ 1 0° £J 
* -e:T««5£3t ^ V s ^ — cd— j 6 © 7 V 

to 

[0 0 5 1] H6Tttl/4»fi«<D#0«ftlC#UT 

i/2jftfi«oiaejcj;oT7U^R»«#3&«*<b'r 

«^yD7HTMo (i) Rtf (i i) 

tt-t-n-^njtSHl^ftfi*!. 3^matfl. 5 3 Mm 

[0 0 5 2] H63&^^6*^ap. »fi«£l§HE£ti: 

artSMfcUTfc, SSt^tCi5^^S^A»7-«:±0. 5 
[0 0 5 3] 0 5i:^^T, iHift3>hD— 5*ffl^T 
^^^^AcP5ic®7t^l l 3£iIi&-C^£>7te£>§:*:A 

ytmu^^mzjio p= (p Blt -p. i0 ) / (p... 
s^co^t 77</t &mmi& s t UTisfi-r ^> <t c <t 

14, £<£>fi!&:=i> ha — ^oftfiffi*«^ttflflE«cR^ 
se-^T, mftTi 1 3, 7777 
-IeUE*^ 1 1 4&&Mi*Tyt7 7<{/Wyif7—)l>l 

[0054] — ttJB'j^^^exoL— ;u^e><os«jt© 

«*«J4«J#SnT^TP"C*0, {STfcLAc^Tt^ 
STS-SSWJtOft/^-IJaP.i.d^a P.,, ^T*^ 
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[0 0 5 5] (8) 3.fr<bW<bfrt££olZ. fi^t- V 
■7- (oc | E L I ') tELm%V>ftn<7- (oc | E. I ' ) 

-JK'JSDTa /3 P.,„'#"E>a/3 P...' *T'^{tti>. 

[0 0 5 6] *«rr*e*©¥JSffitta /3 (P.l'+P 

a/3 (P. , , 1 — P. i „ ! ) /2t*5. £©£#>. Steffi 
*tt¥^ffit**UT± (P. ■ . 1 —P.i.') / (P.i.' + 

gp^ffl^xstd ^mm±±2v/ a + p j ) t 
as. ±o. 5, HP-55 o%<Dm^&Wi£T-zm®-t * 
t-rntf. B**n*fi3tt*n*8SC2 p/ ci + 

P 1 ) =0. 5&J&HT. P = 2-3'" = 0. 27 = 
0. 3T*5ttW*. BP** (SBtS^O. 

0%WTi-«]^-5-<td^T'SS. 20 
[ 0 0 5 7 J 0 7 7JM0 9 tt«H*rtt**-r*fli«««f 

t, i7tte = o' fc*rr*j*$MiS. 08 tie = 9 
o" c»t««»i„ft. H9tti. + i.iStn*n 

[0 0 5 8] *«)e/'<>^7y-r^tt4fcjB*rtt**-r* 
iSlfcJBJIHWKag'ftr*. COfcft, 07 t08(C^-r«t 30 

i, t i,,«^-rnfc/t>y^5'<n©«asT* 

■5. HP*. #*M©#*TM.*fcttlM;ei**ttr>fc 
^Ute^S, 8 9i:St±'5f: I.+ I , . £fW-f -5 ^ 

[0 0 5 9] HSKlSUfcOljftiaeffl**-^— ^HC*J 
^Tdft^F 1 1 3 ffimLltmfe^ > hD- 

7«C*5^Tl/2i&*K£0° A»6 9 0" tT?10* M 
fiST, l/4i£g«£0° ^6 9 0* ST* 10° MRRT 

*ftt««LfclS**H 1 0 (C^-T. i&fite 1 • 5 5 At 
0 1 oa^Sfj^tejiO. (BJt^l 1 3 tfi& 
ttL&V*£. f^tJ6dBtil±^<»tlTLi 
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[0 0 6 0] 01 1 tefififcleiefflft^v^— ;i/©^ 2 © 
*#«t*-r"b©T?, (1^1 1 3 #7 7 55 s — [g°fr"F 

1 1 4©iSf£iei8SSnT^&,&d*0 5©0iJ©l§-&<hK 

[0061] <sftT 1 1 3 ttft£e»rr5fiii&B©7jfa 

$ tXT I i -5 ©T . ••?-©# [p] Srffi^-h x 7j -5 
0 = 0" ©«^t-*i^T. 0 1*> 

^©m&fftTfiiTt^ 1 1 3SffliBT**©ttx^t* 
*sR»**r*3tT*a. -77. 0 = 9 0" ©#<lT*te 

$:ilj@T'#-5>©tt. 9 0" IeieUTx^|pIf^« 
ric«-S#-r«3tT»a. tot, 0 = 0° £0 = 9 0° 
©K*£-ett«3fcttlRa«9 0° . fiP*S^tCiS32-r-57t^ 
fijDt^ 1 1 3SriliaUTJSS*3tti*rn-€°nT*-r*c:£ 

■^©!^a*a!l^bfc«tC^-ne.©faSrll-5 d £T*-5. 

^©s«^^»^%7t©M7t^si<t«iip#{cs!i^-rs - 

[0 0 6 2] 0 1 2«M^(Hl^ffl7t ; E:>'3.— ^©^3© 
^taj^T^©"?. 04 1 . 1 2 1 te 1 / 2 1 

2 2 1 / 2 1 2 1 ACSffl&HrtTlHl 

gi±Lie)Sit«6©tHife*;u^-. i2 3«^©n>hD 

[0 0 6 3] 1 / 2 1 2 1 ©— 7j©±W©*[6] 

£. flBte^i i 3*tfi«Mi3tt"&aiia«**r*aK--&-* 

tiiltT. jt^(B%©<S7t7j(fi]7&^kL,a^^fr. BP 
■6 0 = 0" i&*s-r'2>c:£* t -e^-5. — 7j. l/2j£ft 
Kl 2 1 ©±tt©*iriie, 07^1 1 3j°rff*MMB%€*l 
iflS-lt*-*lftfc»LT4 5° O^ftfcRjrrSUfcT?, 
flHt^l 1 3£ffiiML/fctt*l<I*;te9 0° ©<Sft[HHE£ 
S(t«C£:ic«:D. 0 = 9 0° 

[0 0 6 4] ;£#J£ffl^T0 6©it-&£|WJU8te£:fTo 
fci^m, R»3tt"cWr«8B*€flr*©*fl:*±0. 5dB 
£U*"Cffl**££j"^BT*Jfc. 3"fc. flBtff 1 1 3© 

mmmmit. i/2sgsi2it3u/-hiu>x 
112 twraTfc&n. 

[0 0 6 5] W.&myt$:9 0° |Hl^^-l3-Sflil©7jffi£b 

mm^^^-)^M4(Dm»mt:m-rt><D-c. 0^. 

$f 1 3 1 tcmjE^J!lDx.'5^:*e)©*j®Tfe-5. 
[0 0 6 6] ^S©»^«— ttttT. 01 2t©l/2 

^©aiiramji* ov^tiifS©«E, ^Jx.«2 o vie 
»*€rac:t , cJ:o. «»©-£ttn©fi"ffl*aE"&o - £/t 

B18 0" tlS^-r-SClt^T^S. fif-^T. 0 12JC 
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«JtIilCft*»T#-6. H 1 2 Ttt 1 / 2 

WfC[Eli££-t±-T6> = 9 0° S*8l/fc^. ##JTte1®« 
WttEHETtt& < IgM^lffT 6> = 9 0 • £*?BT£ 

i/>xi i 2 tMif 1 3 1 iL<DWi\zmm\^T^>& 

[0 0 6 7] ^KWUfciiftliiefflJt^^i-^Tfi 

[0 0 6 8] B14RtfB15ttfn^ 

^^E> J zL-Jl/CD«jS*^t*HT*^o MP'S, 0 14**0 

OTfe^o 01 SlC&^T, 1 1 3tefi§7^ 1 20 

4 1, 1 4 2 H«7r^ A'tf^T— ;K 14 3, 14 

;H 4 1^6<©ffi»3tttaU^ — hffll/>Xl 4 3W 

ffif-Atan, fii^i i 3«Qiii/ft«i:3U^- 

[0 0 6 9] dtlSCD^vj.— j^^tX^n, i4C^ 

SI 2 4 3 <7>l/2&S«tC<t^0^lHieeM^Ac^01 

[0 0 7 0] 01 6^*%0JO{1^M&#U^I/^ 
-^co^2co*JE^^$r^-r : b^*r. c^Ttefgito 

») <tlT0 1 Sfctt0 2 td*Lfc<t-5&AI**— h£ 

£«> ) *iSfflpIfiEfrsfc«)«c»3^3t7r-f A**y^ 

[0 0 7 1] HP "6, 0*, 4 1 tt;2ffl<Z>A*f#— M 1 
-1. 41-2^2^^-^41-3, 4 1-4 
t*ttS*77^f/ , t*y7TftD, ^C0A#*^-h4 

1 - ltt5tT>f VU-^2 4^LT)t77<^7 p 7 

2 0ffl»jR— h2-4*Ct«ll«$n, f(DAS*- 
K4 1 - 2 ttiBiftlEHtefflJt^yi— ;H 0 O&ftLTX. 
7r-fA^7 p 72 1 OA#t^- h 2 1 - 2 Jrtttt^n, 50 
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iS5£Sl5, znj* r hfflU>;*l 3. KJM*6&tf-« 

at— i> 7 izmmznx^&o 
[0072] mm&iz&^x. jt«i**s<Btti»3tett 

)t77-fA*7 r 7 2T-»Sn, ^CDffi&T^- h 2 - 4 
^»KSnfc3ttt3t7-f VU-^2 4Se»Ufc«, Jt 
7r-r/\*iJ7 p T4 1 \Z^(DAM#- b 4 1 - 1*^A» 
Sn. S 6 h 4 1 - 3 Rtf 4 1 - 4 S 
tl&. CuT, ffl»3j?-H4 1 -3iC»IRSn*:3tt»4* 

[0073] m»#- h 4 i - 4 \z#mi£tiitm*yt7 

fc3tttWE«»SiS!*I«I^e* bT3t 7 t -f /t* 7 P 7 4 
1 ©fflSt*- h 4 1 - 4 tCA*f AW**— h 4 1 - 

1RZ*4 1 -2tC^K^n^)o AM#-h4 1 

- 2 jc^ttanfcjtJiiijftEieffljttyi--;!/ 100^ 

fi»bT3t7r-f ^^7 2 lCOAW*»h2 l-2tC 
AS**n. SJEJttLTffifflSns^ AWtf— h4 1 

[0 0 7 4] ilOKiTIJ, T^r-f /W7 r 5 2««f© 
A»#- h 2 - l.#3tS 1 K«ttSnT3fc#ft«*«J« 
U Jt^T'f A*:/5 2 1 A«-t-OttU*#— h 2 1-3& 

2 1 - 4 a^^as 2 6 2 7 tctttt s nx^t-a* 

WSflWcU 7t^y-f A^7 p ^2COffi^#-h2-3. 
A&f#-h2-2, Jt7 7-fA*^7 2 10A»#-h 

2 1 - ^ltfwjeffl^RStt^u )t77</«y72 

©Hi»'#-h2-4, ^2 4. 3t^r-fA 

^^74 1 ©Alt*— h 4 1 - 1 , 4 1-2, HiJ»#— 
H41-4, 3t7T-f/tiIffi«5, a'J^-hffll^>X 
13, £4*tt6 <— «A 7^5*7 £*tf. ) , 4 
;t*^7 2 lcoA»#-h2 1 - ^atpT^affi^** 

[0 0 7 5] «ttiaeffl3t : E>?j.-;n o o tu 
^s, la 1 1 7isi 4<D^~rn\z^i>fzmj&co : b- 

n<DgB(4 «SU Jt^afflTSBSffi (u<DWTtt)t7 7 
>f/W7 r 7 4 l^HiSt*— h4 1 -4 t^r-f A«3£ 

RH, Jf? t 4 Ml"? ? 2 COtB#^7^— h 2 - 3 <h«»J«7t 

[0 0 7 6] H4JC*Ufc»l OHiffi^jeiB-Ctt. AS* 
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7 &£«te:7 7<A*iii^ 5 ) *«AfcpJ£2l 

^JI5g * ffl ^ £ - £ 3&*T # S o 
[0 0 7 7] Z<Dfztf>, m 1 7 {X^Tcfc^iC, JR««6 

[0 0 7 8] H17l:t5^T, 4 2ttRi*^UXA, 4 
3, 4 4ttfc^&AI*ftOA»*T*oTt>tr-A*rfiI 10 
SI 8 0«EIIES*TRA«Jtt4:¥ff^R«*3-a:t#*^ 
hD'J7U^^, 4 5ttK#*ftT&5. 

[0 0 7 9] 3'J^»hil/>Xl 3tCcfcO¥fT^$n 
&h*— Att^U XA4 2~efcM2ftTU bu 'J 7 
4 3£A»"f-5. A»lx&3t»4rl, r2»jftTR»*- 
h&ftfcl' FPU7 4 KA»U r3, r4i 

jSTRWStlTS^U hP'J7U^^4 3tCA*t"TS. 

£TF. r5, r6, r 1 8 (DMlZM U h P U 7 

^TR**S-tl, UhP l J^l/^^4 4<04 , ^ifi3a^^B 
anfcR»«lt4 5T18 o«co*i^e«*s», 20 

Ml/hD'j7l/*^«)r 1 8, r 17, r 3, 

r2, rl©MTIB*R»Sn» yjXA4 2**b 

[0 0 8 0] l/hnU7l/^^4 3te— ttX-r— S^7tC 

^^4 3«cj:0hf— Atti oiii*i^ie«sn^. — 

016 \Z^l,ttmn<bW, 2 CDH«©JBJ8-CffltiS n t 30 

<2>o 

[0 0 8 1] 3ft*3, 0 1 7 KSStlfcRltSlBtt. 08*. 
fcf, K. Takada, H. Yamada, Y. Hib 
Ino, and S ♦ Mi t ach i, "Range 
extension in optical 1 ow 
coherence reflectometry a 
chieved using a pair ofre 
troreflectors", Electron. L 
ett. , vol. 3 1, PP. 1565-1566 40 

(1995) , cie^ntt^o 

[0 0 8 2] HI 6tCSUfc*fBMO»2<0**60*l8 
Tftt, Jt7 7^ ntirf? 4 1 <D\tiM?$— h 4 1 - 3*** 

2 fgt'ffi* LfcMfiE^H 1 8 l;:S"r#589!0>SS 3 <£> 

[0 0 8 3] BP'S. H** 5 1 teg£L = lm^7y 
-f/Kjligi», 5 2 te2 X 1 TtX-f -y^T&O. ^<D^tX 
i'yfS 2^ffl^TW-h4 1 -4£fiaa?Lfci5JX 
S^[e1S§ (5, 6, 7, 13) Sr»jaUfc«"&» L=l 50 
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X<^^5 2Tm&*-h4 1 -3 £pI«j!ffiEIB6*tt 

(5, 7, 13, 42-45) *>#*ffi(^3gT<£fflT 
***** H<0*^JCttJt^r-f Ailffi»5 lOftSLS 

[0084] mi 9\z^w<Dffi&mfoft i )yu!7 
sg 4 coTt y r -f / 1* 5 * is w-ft £ £ s t r * o 

[0 0 8 5] BP -6, 6 1 2 <HC9A&f *- b 6 1 

-1, 6 1 - 2 <h2ffitf)ttJM*- h 6 1 - 3, 6 1-4 
tSWr*Jt^7-f^*y5T*0, -tOAIttf- h 6 
1 - l\*yt7T'fW7 : 7 2<DU$ttf—b2-3\z»m 
SfL *Jfc, ^AW-h6 1 -2»4>fe7T-f 
721 (DAM*- h 2 1 - 1 KttJKSn. $ 6 IC^Offi 

[0 0 8 6] ffie*«K:43tr>T, 3t«l*6<om»3ttt 
^77<A*y72Tr»$n, ^-^coffi&f*- h 
2-3l:»KSnfcJtlt 3t^r-fA*y9 6 iir-to 
AW*- h 6 1 - l*^A»Stl, £6tCtri#J*-h6 
1 - 3Stf6 1 -4{£*H££n£. ^1^T\ fcrj#t*-b 
6 1 -4fc»(ftSn*:36tt-t<0**mi*bTU*^ K 

[0 0 8 7] ffi*f*- h 6 1 - 3 Kl»ttSn*:3ttt«« 

7t<hbT, ttasjtJt^^i— ;u3 izxttzn* z.<DWife 
5t3^*«s^^i-^3©^re«t^*i;fc#»j*T 

h6 1 -3lCAU£*U Tt^r-f rt*^7 6 l^Alt* 

— h 6 1 - 2^tH»sns, 

[0 0 8 8] — yt7T<frtf37?2<Dm%<Dtiitttf 
-h2-4fc#ttSnfc3ttMU )fc77-YA*y74 1(: 
t©A»*-Ml-l*5AWSn, SSKffll**— 
M 1-3 Rtf 4 1 - 4 (CiMSStl*. 

[0089] mtt#-b4 i~3\^yr^/mmms 

l^lT, Sfc, ffi»#-h4 l-4tt-*-<Z>f;S, 2 
X l(D3tA-f ^^5 2JC<t0«a<DnjaiBffilHlK (5, 
6, 7, 13) iC*tt*nT*0, Hl»#-h4 1- 3 

^Act44 1 -4\z^^nrz.mtytyr-c/mmms 1 

*^rLTSfctt*0)**Bj*jBJffiIiia^A»Sn*. - 

1X^77^/^7^74 lt^MO, fOAW#-h4 1 
-lStf41-2 «C»»$n* AM*- h 4 1 - 2 (C» 

iKsn/tjt^iB»[[atefflitt ; E^3.--;ui 0 osessLx 

Jtyy^ Kft-fv 2 1 (7) AM*- h 2 1 - 2 CAW$ 
[0 0 9 0] C<Z>JSf8>tt4^t7 r-f/K*^^ 6 1 co A«* 
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h 6 1 - 2ct DftVT^ nt)-f=7 2 1 <OASt*- h 

21-1 icAHsnfcsit^&^ttsn, ^(Dttimtf- 
h2 i-3fttX2 i-4 K#E*n. ^E-n-enjtttttiss 

[0 0 9 1] lOgfitft *7 7-<A*^7 2*^ 
Alt*- h 2 - 1 1 K«ttSftT3te#»«£**J« 

U 3t7r< A # *^2 l*^©mW#-h2 1 - 3R 
2 1 -4***fttti»2 6S^2 7 ^ttl*SnT3t'&« 
«£«J«U 7t7r-r/N + *y^2^ffiW*-h2-3, 10 
#7 7<A#:/^6 l(DASt#—h6 1 - 1, 61- 

2, ttllf*-h6 1-3, yt7 7<4rtti7 : 7 2 1 ©A» 

2coffi#t*- h 2 -4, 3t77^fA*y5 4 1 CDA 
»#-h41-l, 4 1 -2, Hi»#— H4 1 -3, 4 
1-4, Jtt7 7>f/tiiIS>B5 1, 3ttX-f y^-s 2, yty 

A»#-h2 l-23&<pI*»3EJtt***«l«b, dtlG 
tC cfc o T^F*ffl-3^«J« S . 20 

[0 0 9 2] fc*5. fliaiirtEfflJtt^^jL-^H 0 Otb 
Tte, 0 5, 01 17151 4 mvrntC^Lfc«§ 

-r/\**y^4 i<D\&M^~ h 4 i - 3 hjtyr^nmm 
ms i torn. yt77^/vmmms 1 tjtx-r 2 

£<0IH> 3tt7 7-fA*y5 4 lC0ffiSt*-h4 1 -4t 
3fc>W 2^^ JtX-fy^B 2 tJt^T-f /^ii 30 

Xl3t<OIB. 3U^-hffll/>Xl 3 tJEIt«6 <h<£> 
IRK 3t77^frt*^76 l^ffl^-H6 l-3fc*« 
36^^3.-^3 t<DB) £R£<o ) fcK«bTfe«fB 

[0 0 9 3] 0 1 8{Z^[stt5£W<Dm3<Dmm<DMm 

4 1 CO Alt* — h 4 1 - 1 &M\Zfcmis, ftJW^Jt^ V s 

3. -;P3«*^c0KI*)tK»W*^ATUS'5O-C. d 
n*^Dyd7TSfc*^3tT-f V *2 4*^pJ^T 40 

[0094] — mi -9 \z^uftm 4 <Dmt&<omm-v 
4 i (daw*- h 4 i - i sae^fijfcenftu je? 

7-f ^7 2 Wtti»#- H 2 - 4 l:AWStlS*<. d 
CD*tt5t y 7-f /t* 2 £>A#t*- h 2 - 1 Rtf 2 - 

[0 0 9 5] fc*3, «7 7</1l3B!5 1 <h 2 X 1 TfeX 50 
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5 2*R«Lfclfttt, H18«c:*Lfe»3(Z)* 

m<DMmtmc<. mfeu>i;$:2miz&±Tz>fz£>T* 

[0 0 9 6] 

[%w<Dmm utm^fz&viz. *%w\z<kn&. m 

jttBttO>Eltsp £$J£T££> 
cot, JtWttB-^Jt^yi-^O^aftEltVWS*^ 

[01] ee*co{g;=] t— i/>xu ^ h*— *?<d— m 

[02] 3 t-l/>7U 71/^ h^-^coffcco 

#j£^-r0 

[0 3] *«IB^E3IS:|Jl^-rSfc«)OU 7 1/^7 b;*- 
^co^gB£^-T0 
[04] *«WfiD«jS[«tt?¥U7k^ h^-^©SBl<D 

[0 5] 0 4 4 3 ^{i^lHl^ffl7 , £^:> r ^-^O^l<Z)A* 

[0 6] B«*Ofl3ttt«S*ft:a-li:fc«F©7U*^JE 

[0 7] A/^77-f /W5<D«#U~y<*a«^<0 

i o je£^^s^^o^bcoaij^^:^^-r0 j 

[0 8] A>y^r</^^'bcom*i/- , j-f*aft^o 

[09] ^^77^ /^sc!)a*ix-u<*afli#<o 

[010] «3tt J P**D*^T»*3t©<I3ttt«*«fl: 
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